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JIUCT COI'J/TACOBAHMA

PABOYAS ITPOI'PAMMA COCTABJ/IEHA B COOTBETCTBMHM C TPEBOBAHUAMMA ®EJJIEPAJIBHOI'O
I'OCYJAPCTBEHHOI'O OBPA3SOBATE/IbHOI'O CTAHJAPTA BBICIIIEI'O OBPA3OBAHUSA (©I'OC BO)

24.03.01 PakeTHbIe KOMILIeKChI H KOCMOHABTHKA

roz, Habopa rpymmbr: 2024

[Iporpammy cocraBun:

Kadenpa E7 MEXAHUKA JESOPMUPYEMOI'O TBEPJOI'O TEJIA
CanHUKOB Bragumup AHTOHOBUY, [1.T.H., IOLIEHT, 3aBey0Lu1i Kadeapoii

IMporpaMma paccMoTpeHa
Ha 3ace/jlaHUU Kadepbi-pa3paboTurka
pabouetii nporpammvbel E7 MEXAHUKA TE®@OPMUPYEMOTI'O TBEPIOT'O TEJIA

3apepytomumii kKadeapoii Canaukos B.A., 1.T.H., ripod.

ITporpamma paccMoTpeHa
Ha 3aceJJaHUM BBITyCKaroIIiei Kageapsl

A2 TEXHOJ/IOTYM KOHCTPYKIIMOHHBIX MATEPHUAJIOB 1 ITPOU3BOJCTBA PAKETHO-
KOCMMNYECKOUM TEXHUKU

3apepytomumii kadeapoit AgprowkyH A.FO., K.T.H., JoL.




PABOYAA ITPOT'PAMMA TN CIIATIIVINHBI
COITPOTUB/IEHUE MATEPHUAJIOB

Pa3jesbl paboueii mporpaMMbI

1. OEJIN OCBOEHUA JUCHUIT/IVHEI

2. MECTO JUCHUITJIMHBI B CTPYKTYPE OOIT BO

3. CTPYKTYPA U COOEP)KAHUE OVCHUITJIMHBI

4. ®OPMbI KOHTPOJIAA OCBOEHUA ANCHUITIIMHEBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAIIMOHHOE OBECIIEUEHME OJUCOUITJIVMHBL
6. MATEPUAJIBHO-TEXHMYECKOE OBECITEYEHUWE OVCLHUIIIIMHBI

IIpunoxxeHusi K padoueii mporpaMme JUCHUTIIHHBI
e Ilpunoxenue 1. AHHOTaMs paboyeli MPOrpaMMBI

o IIpunoxenue 2. TexHonoruu U Gopmbl 00yUeHHsT
e IIpunoxenue 3. @OHABI OLIEHOUHBIX CPECTB



1. HE/IM OCBOEHUSA JNCIIUITVINHBI

HGHLI'O OCBO€HUA JUCLIUITJIMHBI ABJ/IAETCA Cl)OpMI/IIJOBaHI/Ie c1eayromumx KOMHBTEHHHﬁZ

OIIK-1 — criocobHOCTh MPUMEHSITh eCTeCTBEeHHOHAYYHbIe U 00I[eMH)XeHepHbIe 3HaHHsI, METO/Ibl MaTeMaTHUeCKOro
aHa/MM3a ¥ MOJeIMpOBaHUS, TEOPeTHUeCKOTO M HSKCIIePUMEHTAlbHOTO HCC/e[OoBaHUusI B IPodeCcCHOHaNTbHON

AeATe/IbHOCTH

@dOopMHUPOBaHUIO KOMITETEHIINIA CITY>KUT [JOCTHKEHHe CIeAYIOIUX pe3y/IbTaToB 00pa30BaHus:
OIIK-1

3HAHuUA:
TPEGOBHHHﬁ K IIPOBEJEHUIO HAYYHO-UCC/I€40BATE/IbCKUX pa60T B obactu HpHKJIaAHOfI MeXdHHWKHW Hd OCHOBE

JOCTWKeHHUN TeXHUKU W TEeXHOJIOTHM, KIacCUUeCKUX U TeXHUUYEeCKUX TeOpUM U MeTOO0B, (PU3MKO-MeXaHHUeCKUX,
MaTeMaTUYeCKUX U KOMIBIOTEPHBIX MoOjesied, 00/aJalolx BBICOKOM CTEeMNeHbI0 aJieKBaTHOCTH peasbHbIM
rpolieccam, MallliHaM U KOHCTPYKLIMSM;

YMeHus:

(opMan30BaTh, pellaTth OLIEHWBaTh W WHTEPIPETUPOBAaTh TMPHUKIAJHYIO 3a/ady B OOMacTH MpPUKIAJHOU
MeXaHHKd Ha OCHOBe [OCTIDKeHHM TeXHUKU W TeXHOJOTud, (U3MKo-MeXaHUYeCKUX, MareMaTUdecKUx U
KOMITbIOTePHBIX MO/JieJieit;

HAebIKU:
B/laJieHUA pelleHrsda HayUHO-TeXHHYeCKUX 3a7a4 B obnactu l'IpI/IK]Ia,I:[HOI‘/JI MeXdHHUKH Ha OCHOBe I,Z[OCTI/DKEHI/II‘/JI

TeXHUKHU U TEXHOHOFI/Iﬁ, CbHBHKO-MEX&HHHECKHX, MaTeMaTH4eCKUX ¥ KOMIIbIOTePDHBIX MOAEHEﬁ.
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2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII BO

Muciunmiaa COTTPOTUB/IEHUE MATEPUAJIOB siBfisieTCst AUCHATIMHON 00sA3aTe/IbHOM YacTH
6/10Ka 1 rporpaMMmel MOATOTOBKY 10 Harpae/eHuto 24.03.01 PakemHble KOMNIeKCbl U KOCMOHABMUKA.

CopepXanve  OUCLMIUIMHBI  SB/ASEeTCS  JIOTUYeCKMM  mpofiobkeHWeM  aucuuruiviH: BBICIITASL
MATEMATUKA, ®U3UKA.

CopepkaHve JWCLIMIVIMHBL ~ SIBSIeTCSI OCHOBOWM /Il OCBOEHMS JUCLIMIUIMH: YCTPOI?'ICTBO n
OYHKIIMOHNPOBAHUE JIETATEJIBHBIX AIITTAPATOB, YCTPOUCTBO n
OYHKIIMOHNUPOBAHUE KOCMUYECKHIX AIIITIAPATOB.

[TpenBapuTebHBIE KOMITETEHIMH, COOPMUPOBaHHBIE ¥ 00YUAIOIIerocst 0 Havaaa U3ydeHust AUCHUTIIAHBL:

¢ OIIK-1 — CnocobeH NPUMEHSThH eCTeCTBeHHOHAYUHbIe 1 00IenH)KeHepHbIe 3HAHUS, METO/IbI
MaTeMaTH4yeCcKOro aHajiv3a ¥ MOJe/IMPOBaHUs, TeOPeTUYeCKOro U SKCIIepYMEeHTaIbHOIO UCC/1e,0BaHuS B
npodeCCHOHANBHOM [iesTeTbHOCTH



3. CTPYKTYPA U COAEPXXAHUE JUCIIAITVINHBI

OO0111as TPY/0EMKOCTb AUCIMITIUHBI COCTaB/sEeT 6 3.e., 216 u.

3.1. Coaeprxanue (AMAAKTHKA) JUCLHIIIHHBI

AyMTOpHBI€ 3aHATHS
B KOHTAKTHOH (hopme

HaunmeHoBaHHe pa3/ie/IoB H JUAAKTHYECKUX eUHHIL]

KYPC
®dopmupyemas
KoMIeTeHus, %

BCET'O

CEMECTP
CamocrosTesbHast
pabora crygeHToB

BCEI'O
Jlekuuu
JlaGoparopHbIit
NPaKTHKYM
IIpakTHYecKue
3aHATHA

OIIK-1

Pa3zjien 1. OCHOBHBIE IOHATHSA 0 NIPOYHOCTH, )KECTKOCTH M YCTOHUMBOCTH
3/IeMeHTOB KOHCTPYKIMii. BBe/leHHe B CONPOTHB/IeHHe MaTepHaos. 1.1.

W eanu3saiiyis MaTeprasoB U MX CBOMCTB, TeOMeTpHYeCKUX (JOPM, IPaHUUHBIX yCIOBUH
2 3 ¥ TeXHAUeCKUX KOHCTPYKLMH. AHanu3 BHEIHUX cu/l. 1.2. /luddepeHiipanbsHble 1 18 8 3 3 2 10 10
MHTerpasbHble XapakKTepHMCTHKHU lapaMeTPOB B CeUeHHH CTepkHs. BHyTpeHHue ycunns,
HanpsbkeHus. 1.3. MeTog| ceuenwii /i1 onpeieieHnss BHyTPEHHNX CUJIOBBIX (haKTOPOB.
IMocTpoenue 3mop.

Paspen 2. MexaHHYecKHe CBOHCTBAa MaTrepHasoB. 2.1. DKcliepiIMeHTalbHOe
onpe/ie/ieH/e MeXaHMUeCKUX XapaKTepUCTHK MaTepyanoB. JluarpaMmbl PacTsKeHHs -

2 3 CKaTHsl, KpydyeHus. IToHATHe o npezieTbHOM M I0MyCKaeMOM HarlpsDKeHHH, 20 10 4 3 3 10 10
K03(uLMeHTe 3amaca MpouHOCTH. 2.2. Crioco6bl N3MepeHHst HanpsDKeHUH 1
nedopmMariuii, TeH30MeTpUPOBaHHe.

Pa3zjien 3. AHa/M3 HaNPsDKEHHOTo H /1e)OPMHUPOBAaHHOIO COCTOSHUSA CTep)KHell Ha
OCHOBe FHII0Te3bI IVIOCKHX cedyeHHH. 3.1. JIHeiHOe pacTshkeHUe-cKaTye. 3.2.
Yucrslii casur. Kpyuenne. CrutoniHble ¥ TOHKOCTeHHbIe ceueHns. 3.3. ITmockuit

2 3 TrionepeuHbIii ©3ru6. BHyTpeHHMe yCuivst, HanpspkeHwst, TiepeMettieHyst. HopManbHble 1 21 11 3 4 4 10 10
Kacare/ibHble HarpspkeHust. [ToHsTHe 0 LieHTpe u3ruba. 3.4. IubdepeHipansHoe
ypaBHeHHe MPOJI0/IbHOI 0CH U30THYTOM Ga/IkK U ero HHTerprpoBaHue. MeToz
Haya/lbHbIX T1apaMeTpOB.

Paspen 4. ITousTusi o T pax Hamg i U aedo ii. [1aBHbIe
T 4.1. Yp. s pABHOBeCHs1. YC/IOBMs Ha TIOBEPXHOCTH Tesa. TeH30p
P 3 Mabix Jedopmaluii U TeH30p HanpsbkeHHil. 4.2. TeoMeTpuyecKue ypaBHeHUs TEOPUU 24 1 4 3 4 13 10

yrpyroctu. 4.3. O6061ieHHbIi 3akoH ['yka. 111apoBoii TeH30p U AeBHaTop.
TToTeHyManbHast SHePrust K3MeHeHust o6beMa 1 GopMel. 4.4. Byjibl HarpsSHKEHHOTO
COCTOSIHUS.

Paspen 5. Teopuu npouHoctu. Ci0xkHoe conpoTuB/enue. 5.1. Teopuu npoyHocTy.
Pacuer 1o Hecyuleii cioco6HocTH. Paspyuienue Matepuaos. IIpe/ie/ibHble COCTOSHUS
2 3 6Ge3zeheKTHBIX MaTEPHA/IOB ¥ KOHCTPYKLMH. 5.2. C/I0)KHOE CONPOTHUB/IEHHE, BU/BL: 25 11 3 4 4 14 10
BHELIEHTPEHHOe PacTsDKeHHe-CKaThe, KOCOH U3rub, M3rub ¢ KpyueHHeM U pacTsDKeHHeM.
TToctpoeHue HeliTpanbHOI MHKUY. TToA60p pa3mMepoB 110 ONACHBIM TOYKAM CeueHus.

Bcero 3a 3 cemecTp 108 51 17 17 17 57 50

Paspnen 6. Teoperuueckue 0CHOBBI pacyeTa ynpyrux cucrem. 6.1. IToTeHumanbHas

SHepryst BHELIHUX U BHYTPeHHUX cu/l. O6061eHHbIe BHEIHYE CHIbI M MepeMelLieHHs.
Bo3moxxHast paboTa BHEIIHUX U BHYTPeHHHUX CHJL. TIPUHLUIT BO3MOXHBIX MepeMelLjeHHit. 26 12 4 4 4 14 12
Teopema o0 B3auMHOCTH pabot. KoaddpuijieHTs! MOAaT/IMBOCTH U JKeCTKOCTH. 6.2.

OrnipeziesieHue NepeMelleHni B CTaTHUeCKH ONpe/ie/TMMBIX CTEepP)KHEBBIX CUCTeMax
criocobom Mopa.

Pa3pen 7. PacKpbITHE CTaTHYECKOH Heompeje/IMMOCTH METOAOM CHJL. 7.1,
Kanonnyeckue ypaBHeHust MeTozla ciil. Onipefie/ieHre TepeMeljeHHi B cTaTHueCcKn 26 12 4 4 4 14 12
Heorpe/ie/IMMbIX CTeP)KHeBbIX cucTeMax. 7.2. IIpsimast 1 Kocast cummeTpust. [IpoBepka
pelLeHusl.

Paspen 8. Ycrou Th. OC nousaTus. [IpogonbHbIi H3rub crepkHs. 8.1.
®dopmyrna Diinepa. BiusiHue rpaHUYHBIX YCIOBUIM. 8.2. DHepreTuuecKuii MeTos pacueTta 28 14 4 5 5 14 12
CTepyKHsI Ha yCTOHuMBOCTD. 8.3. ®opmysna Slcurckoro. [Ipefesbl MpUMEeHUMOCTH
thopmysiet Jitnepa. 8.4. [Ipof0IbHO-TIONEPEUHbII H3rHO CTEPXKHSI.

Pazpen 9. Tema 9. KosieGaHusi KOHCTPYKIMiA, pe3oHaHC, Ko3pduuueHT
JIMHAMHYHOCTH. VIH)KeHepHasi MeToMKa pacyeTa KOHCTPYKI{HIi Ha JHHAaMHYecKHe
Bo3speiicrBus. 9.1. IHepLMOHHBIE HATPY3KH, YUeT cTerneHeii cBobozpl. 9.2. Konebanus
TIpocTeiillieli ofiHOCTeneHHo cucteMsbl. 9.3. KoaduimeHT AUHaAMUUHOCTH TTPU

2 4 Heynpyrom coyzgapenuu tei. 9.4. KonebaHust CHCTEMBI TPH UMITY/TCHOM BO3€HCTBHHU. 28 13 5 4 4 15 14
9.5. BeiHyK/leHHbIe KoneGaHust PY TapMOHMYECKOM | TTPOM3BO/ILHOM BHELITHEM
Bo3zelicTuy. Unterpan [lroamens. KosdduLipeHT AHHaAMUUHOCTH TTPH FapMOHUUYECKOM
Bo3zelicTBIM. 9.6. VIH)KeHepHasi METOAHMKA pacueTa KOHCTPYKLUH Ha AHHaMUYeCKHe
BO3/eHCTBHUS.

Bcero 3a 4 cemecTp 108 51 17 17 17 57 50

Bcero no guciunIMHe 216 102 34 34 34 114 100

3.2. AyAMTOPHBII MPAKTUKYM

Homep u Oo0nemMm,
HauMeHOBaHHe TeMa NpPaKkTHYECKOT0 3aHATHS aya.
pasjena JUCHUIUTHHBI YyacoB

Ne
n/n

Pazgen 1. OcHOBHBIE
TIOHSITHSI O TIPOYHOCTH,
JKeCTKOCTH U
YCTOWYHMBOCTH Tema 1. DKcriepuMeHTabHOE OTPe/ieIeHIe MeXaHuue CKIX
1 |anemeHTOB XapaKTepUCTUK MaTeprasioB. CriocoObl U3MepeHusT HalpsDKeHUH U 2
KOHCTDYKLUM. nedopmarui.
Bgenenue B
COTIPOTHUBJIEHHE
MarepuasoB.
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7

2 |Pa3zpen 2. Tema 2. DkcnieprMeHTaIbHOE OMpeZie/ieHre MeXaHuyeCKUX 3
MexaHnueckue XapaKTepUCTUK MaTepuasoB. JlnarpaMMbl pacTsDKEHUS U CKaTHs.
CBOMCTBa MaTepuaoB. |TeH30MeTpUpOBaHUe.
Pazgen 3. AHanus
HarpsUKeHHOTO U Tema 3. DKcriepuMeHTaIbHOe Ompeie/ieHre MexaHu4ye CKUX
3 nehopMUPOBaHHOTO  |XapaKTepUCTHK MaTepuasnoB. Kpyuenue. TeH3zomeTpupoBaHue. [11ockuii 4
COCTOSIHUSI CTEp)KHeH  [Tomepeunbli u3rubd. Yeuusi, HanpspkeHus, repemerteHus. Meto,
Ha OCHOBe TMIIOTe3bl  |Haya/bHbIX 1apaMeTpOB.
TJIOCKUX CEUeHU.
Pasgen 4. ITousaTys o
4 |TeHsopax Hanpsokenuii |Tema 4. O6ocHOBaHHMe KCIIEPUMEHTATBHBIX METO/IOB OTPe/iesieHuUsT 4
U feopMariuii. HarnpsDKeHU# B U3Je/UsIX U3 TIO/ISIpU3al[MOHHO-0NTHYeCKUX MaTeprasioB.
['maBHBIE HanpsDKeHUs.
Pazpen 5. Teopun
Tema 5. C10)KHOe COTIpOTMB/IEHHe, PaCUeThbl HA IPOYHOCTb.
5 |npounoctu. CnokHOe 4
TensoMmeTrpupoBaHue.
COIPOTHUB/IEHHE.
Bcero 3a 3 cemectp 17
Pazpen 6.
TEOA OTHUECKHE Tema 6. O600ITIEHHBIE BHEIIIHUE CHTbI U TiepeMeltieHus. Bo3MoyxHast
6 p paboTa BHEIIHUX U BHYTPEHHUX CHJI. [IpUHIIUATT BO3MOXKHBIX 4
OCHOBEBI pacueTa .
repeMelleHui.
YOPYTUX CUCTEM.
Pa3zpen 7. PackpeiTue
CTaquECKOﬁ p PT'P 3a. ITogroroBka k ['O. IIpreMsl cocTaB/ieHus1 CTaTUYeCKU
7 orpesieTMMOM SKBUBa/IeHTHOW pacueTHOM cxeMbl. [Toc/ieoBaTelbHOCTh 4
HeoTIpe|e/IMMOCTH
pellieHys 3a/au.
METOZIOM CHJI.
Paznen 8.
YCTOWUMBOCTS. . .
Tema 8. Oripe/iesieHre KpUTHUECKON CUJTBI TIO hopMysiam Ditjiepa U
8 |OCcHOBHBbI€ TIOHSITHS. . . 5
. fAcrHckoro. THXKeHepHbI MeTOZ, pacyeTa Ha YCTOMYUBOCTb.
IMpogonbHbIH U3rub
CTEep>KHS.
Pa3gen 9. Tema 9.
Konebanus Tema 6. O600ITIEHHBIE BHEIIIHUE CHJTbI U TiepeMeltieHus. Bo3MoykHast
KOHCTDPYKLIMH, paboTa BHEIIHUX U BHYTPeHHUX CHI. [IpUHIINIT BO3SMOYKHBIX
Pe30HaHC, niepemeitieHuii. Tema 7. Metoy, cui. OmipefiesieHre TiepeMeltjeHui B
9 K03 ULEHT CTaTU4yeCcKU Heolpe/ieIMMbIX CTep)KHEBBIX chcTeMax. Tema 8. 4
JIAHAMUYHOCTH. OrnpeienieHrie KpUTHUECKOH CTBI 110 hopMyraM Ditiepa u SICMHCKOTO.
VmxeHepHasi MeToJKa |VIH)XKeHepHBIM MeTO/| pacueTa Ha yCTOWUMBOCTh. Tema 9. Konebanust
pacyeTa KOHCTPYKLMHA |KOHCTPYKLMi, pe30HaHC, KO3 GULMEeHT AMHaMUUHOCTH. VIH)KeHepHast
Ha IMHaMUYe CKUe MeTO/IMKa pacueTa KOHCTPYKLUI Ha AMHaMUUeCKre BO3/eiCTBYSI.
BO37IeHCTBUSI.
Bcero 3a 4 cemecTp 17
3.3. JTaGopaTopHbIii MPAKTHKYM
N Oo0nemMm,
o
Mep U HaUMeHOBaHU Jia JUCLIUILIMHBI Ma Ji TOPHOI'0 NPAaKTUKYM .
W Home auMeHOBaHMe pa3jesia Auc Tema s1abopaTopHOro mpa a a
4acoB
Pa3pen 1. OcHOBHBIE MOHATHUSA O IPOYHOCTH, XeCTKOCTH |JIP. OrnpesienieHrie MexaHWYe CKUX
1  |u yCTOWUYMBOCTH 3/1EMEHTOB KOHCTPYKIUii. BBeieHe B [XxapaKTepUCTHK 00pa3ijoB Tpu 3
CONPOTHB/IEHVE MaTepHUasoB. pacTsKeHUU
o JIP. OnpepiesieHre MeXxaHUYeCKUX
2 |Paspmen 2. MexaHWueCKue CBOMCTBA MaTepyasoB. 3
XapaKTePUCTHK 00pa3LioB MPH CKaTHU
Pa3pen 3. AHanu3 HarpsHKEHHOTO U
" JIP. OnipepiesieHne MexaHUUeCKUX
3 |medhopMHUPOBAHHOTO COCTOSIHUSI CTEP>KHEH Ha OCHOBE 4
. XapaKTEePUCTHUK 00pasIOB MPU KPYUeHUU
TUIOTe3bl IJIOCKUX CEeYEeHUH.
o JIP. OnpesiesieHne MexaHUUeCKUX
Pa3zpen 4. TToHATHA 0 TeH30pax HarpsDKeHUH U
4 N XapaKTepUCTHUK C MOMOLL[BIO JaTYUKOB 3
nedopmanii. [71aBHbIe HarpsKeHUsI.
nedopmanyu
JIP. OnipepiesieHure MOHATUS "C/IOKHOE
Pa3zpen 5. Teopuu npouHoctu. CrnoxKHOe "
5 comnpotuBieHue". PacueT 6ayku rpu 4
COTPOTUBJIEHKE.
KOCOM H3rube
Bcero 3a 3 cemectp 17
6 |Pa3pmen 6. TeopeTnueckrie OCHOBBI pacueTa yIpyrux JIP. OnipepiesieHrie MOHATUSA "' CJIOKHOE 4
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CUCTEM.

cornporus/ieHre". Pacuet
MPOCTPaHCTBEHHO-OPUEeHTUPOBaHHOM
Ganku

Pazpnen 7. PackpeiThe cTaTuecKoi HeomnpeAe MMOCTH

JIP. OrnipepiesieHre MOHATHA "CTaTAYe CKU

7 HeorpefieniiMas cuctema'. Pacuer 4
METOZIOM CHJL o
TUIIOBOM CHUCTEMBbI
JIP. OnipepiesieHre MOHATUS
8 Pazpen 8. YcroitunBocTh. OCHOBHBIE TTOHSITHS. "YcrottunBocTh". PacueT TUIIOBOM 5
ITpoaonbHEBIH U3rub CTEPIKHS. cucTeMbl (6anKu) Ha TIOTEPIO
YCTONUMBOCTU
. JIP. Onipezenenue nousTus "Konebanust
Pazpen 9. Tema 9. KonebaHust KOHCTPYKLIHI, pe30HAHC, o
KOHCTDPYKLMM, pe30HaHC, KO3hULIMeHT
9  [ko3ddunmeHT fuHAMUYHOCTU. VIH)KeHepHasi MeTouKa B o 4
o " JUHaMUYHOCTH". PacueT TUIIOBOU
pacyeTa KOHCTPYKLMIA Ha JUHAMAYeCKHe BO3ZeHCTBUSI.
CUCTEMBI
Bcero 3a 4 cemectp 17
3.4. CamocTosiTenbHas pabdora cryaenra (CPC)
Ne Homep n HaumeHOBaHMe pa3fiena Oo0newm,
Copep)xaHue yueOHOro 3aaHus
n/n JUCIMITTUHBI 4acoB
Paznen 1. OcHOBHBIE IOHATHS O
A PI'P 1a. [TogroroBka K npaktuueckum 3aHsaTusm (['O).
TIPOYHOCTH, >KeCTKOCTH U
o Pemenwe 3azau Ha pactsbkeHue - oxarue. [loctpoeHne
1  |yCTOWUMBOCTU 3/1€MEHTOB 10
o STIOP M MPOBepKa BHYTPEeHHUX CUJIOBBIX (haKTOPOB.
KOHCTPYKLM. BBesieHve B o
Onpefenenve nepemeltienuii. OgopmieHue.
COIPOTHUB/IEHNE MaTepUasIoB.
PI'P 16. IToaroroeka k I'O. Perenue 3aau Ha KpyueHue.
2 Pazpen 2. MexaHuueckue CBOWCTBa OnpeziesieHre HaMPSDKEHUH, TIOA00P pa3MepoB 10
MaTepua’sioB. TOTIepeyHbIX CeUeHU Mo YC/I0BUIO MPOUHOCTH.
Onpezenenve nepemeleHnid. OgopmeHue.
Pa3pmen 3. AHanM3 HanpspKeHHOTO U PI'P 18. IToarotoBka k I'O. M3rub, perienue 3azau.
3 J,e(OpMUPOBaHHOTO COCTOSIHUS OnpezesieHrie HOPMaJbHBIX U KacaTe/bHBIX HallpsyKeHUH, 10
CTep>KHel Ha 0CHOBe TMIIOTe3bl 1oz100p pa3MepoB IOTepeYHbIX CeYeHUH M0 YC/IOBUSIM
MIJIOCKUX CeYeHUH. npoyHocty. OdopmieHue.
PI'P 2a. IMTogroroBka k I'O. M3rub, auddepeHiipansHOe
Paspen 4. IlonsATys 0 TeH30pax ypaBHeHUe ynpyroi suHud. OrnpejieneHue rnepeMmereHni
4 |HanpspkeHWH U Aedopmariuii. [ 71aBHbIe |1 YI/IOB 1TOBOPOTA 6aoK MPSIMBIM UHTETPUPOBaHIEM 13
HarnpsDKeHusl. IuddepeHMaTLHOTO ypaBHeHUsI. YUeT rPaHHYHbIX
ycioBuid. OdopmieHue.
PT'P 26. TToaroroeka Kk I'O. I'paduueckoe nmoctpoeHue
5 Pasgen 5. Teopuu npouHOCTH. VCXOLHOTO Y I7IaBHOT'O TUIOCKOI'0 HAIIPSKEHHOI'O 14
Cno)XHOe CONpPOTUBIIEHUE. COCTOSTHUSA. BUJIBI CJIOXKHOTO CONpOTHBIeHMs. [Toa6op
pa3mepoB ceueHuid. OcdopmieHue.
Bcero 3a 3 cemectp 57
PI'P 2B. [Togroroeka k ['O. OnpeseneHue nepeMmereHdi
Paspen 6. TeopeTuueckrie 0CHOBBI
6 cnocobom Mopa. ['py30Bast ¥ eAUHUYHAS CUCTEMEL. 14
pacueTa yIpyrux CUCTeM.
Wurerpansl Mopa, UX UHTerpUpOBaHue
o PI'P 3a. ITogroroeka x I'O. IIpuemMs! cocTasenys
Paspen 7. PackpeITHe cTaTHYeCKOU o o o
7 CTaTUueCKH OIpe/ie/TMMOl 5KBUBaJIEHTHOW pacyeTHOH 14
HeOoTpeJie/IMMOCTH METO[0M CHJL.
cxeMmsbl. [TocneoBaTe/IbHOCTD pellleHus 3ajad.
. PI'P 36. IToaroroska K I'O. PeiiieHue 3aad Ha IIOTEPIO
Pazpen 8. YcroiiunBocTb. OCHOBHBIE N .
8 . YCTOMUHUBO—CTH 10 opmysiam Diisiepa, SICUHCKOTO U 14
MOHATYSA. TIPOONBbHBIN U3THO CTEPIKHS.
METOZIOM peLyKLIUH.
Paspnen 9. Tema 9. Konebanus PI'P 3B. IToaroTtoBka k I'O. OnpeeneHrie cOOCTBEHHBIX
KOHCTPYKLW, pe30HaHC, K03(D(GUIMEHT (YacToT KosiebaHuil 0OfHO U ABYyXCTETIeHHBIX 3a/au.
9 |guHamMuyHOCTH. IH>KeHepHas YnapHoe Harpyxenue. Koadduiuent ausamuuHoctd nipu | 15
MeTO/IMKa pacueTa KOHCTPYKLMH Ha HEeYTIPYTOM COyZlapeHHU U TIPU BbIHYKJeHHBIX
IUHAaMUYeCKue BO3/elCTBUS. KosiebaHUsX.
Bcero 3a 4 cemecTp 57
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4. ®OPMbI KOHTPOJISA OCBOEHUSA JNCLHUIIVINHBI

CEMECTP HEJAE/IN CEMECTPA
3 5/ 6 7 9 10| 11 12 15 17
PTP Tecr,
PI'P, PI'R, Bomp.dud.3au, OT‘I’. Bormp.dud.3au, Oy, Oru. no JIF,
3 Borp.fin 31 JTP|Borp. [n.3au, ]'}JP;ZLTS()ZT 11 Tii %’P no |[IP|Bonp. Iud.3au,
Otu. 1o JIP JIP, nud. 3au.
JIP
JIP
Borp. 3k3, JIP, Oy, Borp. 3k3, JIP, JIP, Otu. mo JIP,
4 Bormp. 9k3 AP| Oru. o JIP [OP| no
Tect TP Tect Tect Bomp. Ok3
YcioBHbIe 0603HaUeHUS:
o [JIP — auarHOCTHYeCKast paboTa;
o PI'P — pacuetHo-rpaduueckast pabora;
o Bormp./lud.3au — Borpock K AuddepeHIIMPOBaHHOMY 3aueTy;
¢ JIP — maboparopHas pabora;
e Ortu. no JIP — otuer 1o JIP;
e TecT — TecT;
e Bomnp. 3K3 — BONPOCHI K 3K3aMeHY;
o nud. 3au. — ruddepeHIIPOBAHHEIN 3aUeT.
Tekyluid KOHTPOJ/Ib YCIIeBaeMOCTH CTYJEHTOB TTPOBO/IUTCS B IMCKPETHLIE BpEMEHHbIE UHTEPBAJILI B
c/lefyomux GopMax:
e MarHOCTHUeCKas paboTa;
e pacueTHO-rpauueckas pabora;
* BOIPOCHI K AU QepeHLIMPOBAaHHOMY 3aueTy;
e aboparopHas pabora;
e ortyvet no JIP;
* TecCT;
e BOIIPOCHI K 9K3aMeHY.
ITpomexyToOUHas aTTecTanys MPOBOAUTCS B hopMax:
o nuddepeHLMPOBaHHbIN 3aUeT;
e S5K3aMeH.
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5. YYEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
NVICIIUTIVIHBI

5.1. OcHOBHag /MTepaTypa 10 JUCLIUIIIVHE:

1. B. A. Cannukos. . Conporusnenue MatepuanoB. CI16.BI'TY "BOEHMEX" um. [1. ®. YctuHoBa, 2021, 42
9K3.

2. B. NI. ®eopockeB. ComnpotuBnenne Matepranos. M.: M3a-so MI'TY um. baymana. 3onoTas komtekuus, 2018,
3J1. pec.

3. E. T. Makapog. . Conpotuienue Marepuano. CI16.5T'TY "BOEHMEX" um. [I. ®. YctuHosa, 2020, 192 3k3.

4. H. T. ByTtkapeBa, M. O. Jlebezies, A. C. [1ap/ioB. . PellleHue 3aiau Ha4aIbHOTO YPOBHS 110 COMPOTUB/IEHHIO
marepuaso. CIT6.BT'TY "BOEHMEX" um. [I. ®. YctuHora, 2015, 3/1. pec.

5. H. T. BytkapeBa, M. O. Jlebenes, A. C. ITaBnoB. . PeiieHve 3a1au cpe/iHeli CJIOXKHOCTH T10 COMPOTUBJIEHHIO
marepuasos. CIT6.BT'TY "BOEHMEX" um. [I. ®. YctuHora, 2016, 371. pec.

6. H. I. BytkapeBa, M. O. Jlebener, A. C. [1aB/oB. . PerieHue 3a/jau Ha4aabHOTO YPOBHS 110 COTIPOTHBIEHHIO
Marepuanos. CI16.BT'TY "BOEHMEX" um. []. ®. ¥Yctunosa, 2015, 37 9K3.

7. H. T BytkapeBa, M. O. Jle6enes, A. C. [1aBnoB. . Pemienre 3ajau cpeiHe CI0KHOCTH TI0 COTIPOTUBIIEHHIO
Marepuasnos. CI16.BT'TY "BOEHMEX" um. []. ®. Yctunosa, 2016, 60 3k3.

5.2. [lorionHUTeNbHAS IUTepaTypa Mo JUCLUIUIVHE:
He TpebyeTcs.
5.3. Ilepyoguueckue U3faHus:
1. Jedopmaliiyisi 1 pa3pyliieHre MaTeprasioB.

5.4. TlepeueHb pecypcoB UH(MOPMAIMOHHO-TE/IEKOMMYHHKALIMOHHOH ceTH "VIHTepHeT", He0OX0JUMBIX 15
OCBOEHUS1 JUCLIVTIINHBI, 7IEKTPOHHBIE OHOIMOTEYHbIe CUCTEMBI:

1. http://e.lanbook.com/ 9BC uzgarenscTBa «JIaHb»;
2. http://library.voenmeh.ru/ Bubmmoreka BI'TY « BOEHMEX» um. I.®. YctuHoBa — DyHIaMeHTaIbHAs
oubnuoteka BI'TY «BOEHMEX» um. [I.®. YcTHHOBa.

CoBpemeHHbIe TIpodeccrHoHaTBHBIE Oa3bl JAHHBIX:

1. https://rusneb.ru — HarjroHaibHast 3nektpoHHas 6ubmuoreka (HIB);

2. https://cyberleninka.ru/ - Hayunast anektponHas 6ubmruoTeka « KnbepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - IToHOTeKCTOBas 371eKTpOHHAs 6rbMMoTeKa Poccuiickoro dhoHaa
(dbyHIaMeHTaTbHBIX UCC/IeIOBaHUMH.

VHdopMalioHHbIe CIIpaBOUHbIE CHCTEMBI:

1. Texskcrept — ViH(OpMaMOHHBIN [TOPTaI TEXHUYECKOTo peryiupoBanust: Hopmel, mpaBuiia, craHzapTel PO;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - I TOCToB
cobctBerHol reHepauun BI'TY "BOEHMEX" um. []. ®. YcTuHOBS;

3. http://www.consultant.ru/- KoncynsranTtIlitoc- MH(OpMaLOHHbIM NopTasl NpaBoBoi MH(OpPMaLUH.

5.5. I[TporpaMMHOe 0b6ecrieueHue:

1. Mathcad Prime 3.1;
2. PROView 32; Matlab 2015a SP1.

5.6. lHdopMaliMoHHbIe TeXHOIOTHH:

B3auMozelicTBHe ¢ obyuatorrumucs mocpeactsom DMOC Moodle BI'TY «BOEHMEX» um. [1.®. YcTuHoBa.
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6. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYHEHUE TUCIUII/INHbI

6.1. J/IeKIiUOHHBbIE 3aHATHA:
1. HTepakTuBHAas fOCKa.

6.2. IlpakTHYecKHe 3aHATHSA:

1. lHTepakTUBHAas JOCKa;
2. Mathcad Prime 3.1;
3. PROView 32; Matlab 2015a SP1.

6.3. JIabopaTopHbIe 3aHATHS:

1. lHTepakTHBHAas [OCKa;
2. Mukpo-tBepgomep ITMT-3;
3. YcTaHOBKY /17151 TPOBeieH s 1abopaToOpHBINAX paboT Mo «MexaHWKa, MOJIeKY/IsIpHasi (hH3KKay.

6.4. ITpouee:

1. pabouee MecTo MpernozaBaTe/isi, OCHAILEHHOE KOMITBIOTEPOM C JOCTYIIOM B VIHTepHeT;
2. paboume MecCTa CTY/|eHTOB, OCHALIIEHHbIE KOMITLIOTEPAaMU C AOCTYIIOM B VIHTepHET, NpeiHa3HaYeHHbIe [115
paboThI B 3/IeKTPOHHOI 06pa3oBaTeibHOM cpeje.
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IIpunoxenue 1
K paboueii mporpaMMe JUCIHILUTHHBI
COIIPOTUB/IEHUE MATEPUAJIOB

AHHoTanusa padoueii MporpaMMsI

Huciynmaa COINMPOTUB/IEHUE MATEPHUAJIOB siBisieTcsi JUCIIMIIIMHOM 00fA3aTe/IbHOM 4acTH
0s10ka 1 rporpamMMbI TIOATOTOBKY 110 HampaBieHuto 24.03.01 PakemHble KOMNIeKCbl U KOCMOHA8MUKA. JIUCIIUTUTHA
peanusyetcs Ha ¢akynsTere E Opyxxue u cuctembl Boopy)xeHusi BI'TY "BOEHMEX" um. 1.®. YctruHoBa Kadezapoi
E7 MEXAHUKA JE®OPMUPYEMOI'O TBEPOOI'O TEJIA.

HuctynvHa HallesieHa Ha ()OpMUpOBaHKEe KoMnemeHyuil:
OIIK-1 crocoOGHOCTb MPUMEHATh eCTeCTBeHHOHAYUYHbIe W OOIL[eMH)KeHepHble 3HaHWsl, METOZbI MaTeMaTHUeCKOro
aHa/MM3a YW MOJEIMPOBaHUs, TEOPETUYeCKOr0 M SKCIIePUMEHTAlbHOTO MCCIeAOBaHUS B TpodeCcCHOHATBHOM
JlesITeJIbHOCTH.

CopepskaHue [UCLIMIUIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBfI3aHHBIX C MareMaTUKOM, (pH3MKOH, TeopeTHuecKou
MeXaHUKOM, MarepuanoBefleHMeM U CIY)KUT OCHOBOM /[JI1 OCBOEHUSl TaKuUX [UCLMIUVIMH, KaK MeXaHMKa
KOMITO3ULIMOHHBIX MaTepuasoB, UCIIbITaHWE KOHCTPYKLMH W3 KOMIIO3WL[MOHHBIX MarepuasioB, MeXxaHUueckas U
¢bu3nKo-TexHUYecKasi 06paboTka KOMIO3UIIMOHHBIX MaTepyasioB, AWHAMUKA U MPOYHOCTb KOHCTPYKIMH, OCHOBBI
KOHCTPYMPOBaHHUS1 KOCMUYECKUX arapaToB U T.II.

ITporpaMmoii AVCLUIIMHEI ITPeAyCMOTPEHBI CIeAyolIe BUABI KOHTPOJIS:

TeKymuii KOHTPOJIb YCIIEBaeMOCTH CTY/IEHTOB ITPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe HHTEPBAJIBI B
ciepyromux GopMax:
MarHoCTUYecKasi pabora;
pacueTHo-rpaduueckast pabora;
BOIIPOCHI K AU depeHIIIpOBaHHOMY 3aueTy;
saboparopHas pabora;
otuet 110 JIP;
TeCT;
BOIIPOCHI K 3K3aMeHY.

ITpomerKyTouHasi arTecTanys poBOAXUTCS B opMax:
e 1uddepeHIMPOBaHHbIN 3aUeT;
e 3K3aMeH.

OOrmasi TPy0OEMKOCTh OCBO€HMs AWCLMIUIMHBI CcOCTaBisieT 6 3.e., 216 u. TIporpaMMmoil JUCIUIIMHEI

MPe/lyCMOTPEHBI JIEKIIMOHHBIE 3aHATUsA (34 u.), mpakThueckue 3aHATHs (34 4.), 1abopaTopHeIi NpakTUKyM (34 4.),
camocTosTe/bHast pabota cryaenTta (114 u).
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IIpunoxenue 2

K paboueii nporpaMme AUCIHILUIHHBI
COIIPOTUB/IEHUE MATEPHAJIOB

TEXHOJIOI'U 1 ®OPMbI OBYUEHUSA

PexkomeH/jariuy 1o 0CBOEHUIO JUCLUTUIUHBI /ISl CTyAeHTa

TpynoeMKOCTb OCBOEHUSI AUCLMIIMHBI cocTaBiseT 216 u., u3 HUX 102 4. ayAuUTOpHBIX 3aHATUH, U 114 4.,

OTBE€JE€HHBbIX Ha CAMOCTOATE/IbHYTO pa60Ty CTyAEeHTa.

PexkoMeHzialvM TI0 pacIipe/ie/ieHHI0 yuyeOHOro BpeMeHH M0 BHJAaM CaMOCTOSITe/IbHON paboThl M paszesnam

MUCLIUTUTUHBI TIPUBE/IeHbI B Tab/Tulle.

KoHTpo/b 0CBOEHUs AVCIUIUIMHEBI TIPOU3BOJUTCS B COOTBETCTBHUU C [lo/ioKeHWeM 0 TeKyieM, pyOe>KHOM
KOHTPOJIe YCIIeBaeMOCTH U TIPOMEXKYTOUHOM aTTeCTaluy 00yJarommiuxcs.

@®opMbI KOHTPOJISI U KPUTEPHH OLIEHUBAHUS MPUBEAEHbI B IPUIoKeHUU 3 K Paboueii mporpamme.

HaunmeHoBaHHe paboThI

PexkoMeHpiyemMasi iuTeparypa

Tpyn0eMKOCTb,
4ac.

Pa3aen 1. OcHOBHEIE IOHATHA 0 IPOYHOCTH, KECTKOCTH M YCTOMUHUBOCTH 3/IEMEHTOB KOHCTPYKI[HUH.
BBe/ieHIe B CONIPOTHB/IEHHE MaTepHaIoB.

PI'P 1a. [TogroroBka K npaktuueckum 3aHsitusm (I'O).
Pemenue 3azau Ha pacTsbkeHue - okarue. [loctpoeHue

B. U. ®eopocres. ConpoTub/ieHye
Marepuanos: M.: U3g-s0 MI'TY um.
baymana. 3onotas konnekuusi, 2018 (1-3)
B. A. CanHukoB. . ConpoTyB/ieHHe
Marepuanos: CI16.BI'TY "BOEHMEX"

3TIOp M NMPOBePKa BHYTPEHHUX CUJIOBLIX ()aKTOPOB . JI. ©. Yerunosa, 2021 (1,2) 10
o ’ H. I". Bytkapesa, M. O. Jlebezes, A. C.
Onpepenenve nepemeleHniA. OgopmieHue.
[TaBnoB. . Pemmenue 3a/jau HaYaaIbHOTO
YPOBHSI 110 CONPOTUB/IEHUIO MaTepUasoB:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2015 (1,2)
Wroro no pasgeny 1 10
Pazgen 2. MexaHHUuecKe CBOMCTBA MaTepHasioB.
B. . ®eopockeB. ConpoTuBieHue
marepuasos: M.: N3n-so MI'TY um.
baymana. 3osoras konekus, 2018 (1-3)
PI'P 16. IToaroToBka K I'O. PelieHue 3a/jau Ha B. A. CannHukoB. . ConpoTHB/ieHHe
Kpyuenue. OrpeziesieHre HaMpPsyKeHUH, TTo00p marepuasnos: CI16.BI'TY "BOEHMEX"
pa3MepoB TOTMepeyHbIX CeueHU Mo yCIOBUIO um. [1. ®. YcruHosa, 2021 (1-2) 10
npouHoctu. OrnpesienieHre repeMereHnH. H. I". Bytkapesa, M. O. JleGezes, A. C.
Odopmiienue. [TaBnoB. . PellieHue 3a/jay HauaIbHOTO
YPOBHSI 10 COTIPOTUB/IEHUIO MaTepHasioB:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2015 (1,2)
Wrtoro no pa3geny 2 10

Pazpen 3. AHa/IM3 HaNPSDKEHHOTO U Ae()OPMHPOBAHHOT0 COCTOAHUSA CTeP)XHEeH Ha 0CHOBEe THIT
CeyeHHUH.

0Te3bI IVIOCKUX

PI'P 1B. [TogroroBka kK I'O. M3rub, pelieHue 3azad.
OrnpeneneHrie HOpMaabHBIX U KacaTe/IbHbIX

B. A. CanHukos. . ConpoTusieHue
marepuasnos: CI16.BI'TY "BOEHMEX"
um. [. ®. YcruHora, 2021 (4)

H. T Bytkapesa, M. O. Jle6ezes, A. C.
[TaBsoB. . PelieHue 3a/jau cpegHei
CJIO’KHOCTH 110 COIIPOTUBJ/IEHUIO

o .. | marepuanog: CI16.BT'TY "BOEHMEX" 10
HarnpspKeHUH, TToA00p pa3MepoB TOMePeUHbIX CeUeHHH v, JT. @, YernHosa, 2016 (2)
T0 yCJI0BUSIM TipouHocT. OdopmieHue. H. T Byrkapesa, M. O, ]ie6e,qu, AC
[TaBnoB. . Pemmenue 3a/jau Ha4aaIbHOTO
YPOBHSI 110 CONPOTUB/IEHUIO MaTepUasloB:
CII6.BI'TY "BOEHMEX" um. 1. ®.
YctunoBa, 2015 (3)
Wroro o pasgeny 3 10
Pa3nen 4. ITousATHSA 0 TeH30pax HaNPsUKeHUH U fedopmanuii. I1aBHBIe HaNIPsDKeHUS.
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PI'P 2a. IMoarotoeka k I'O. 1U3rub, guddepeHiaabHoe
ypaBHeHUe ynpyroii mHud. OnipeiesnieHue
TriepeMelIeHu U YIJIOB TTOBOPOTA 0aoOK MPSIMBIM
HWHTEerpyupoBaHueM JuddepeHINaaIbHOT0 YpaBHEHUS.
YueT rpaHAUHbIX ycaoBui. OdopmieHue.

E. I. Makapos. . ConpoTus/ieHue
marepuasos: CI16.BI'TY "BOEHMEX"
uM. [1. @. YctuHosa, 2020 (3,4)

B. A. CaHHuKOB. . ConpoTyB/ieHHe
Mmarepuanos: CI16.BI'TY "BOEHMEX"
uM. [I. ®. YctuHoga, 2021 (4)

H. I". Bytkapesa, M. O. Jle6ezes, A. C.
ITaBnoB. . PellieHue 3a/1au Ha4aIbHOTO

YPOBHSI 110 CONPOTUB/IEHUIO MaTepUasloB:

CII6.BI'TY "BOEHMEX" um. 1. ®.
YctunoBa, 2015 (3)

13

Wroro o pasgeny 4

13

Pa3zpen 5. Teopuu npouHocTH. C/I0)KHOE CONPOTHB/IEHHE.

PT'P 26. TToaroroska K I'O. I'pacduueckoe rnmoctpoeHue
HCXOZHOIO0 Y I[JIABHOTO TJIOCKOT'0 HapshHKeHHOTO
COCTOSTHUS. BU/IBI CJIOXKHOTO COTIPOTHBIIeHUs. TToa60p
pa3mepoB ceueHnid. OcdopmieHue.

B. A. CannHukoB. . ConpoTHB/ieHHe
Mmarepuasnos: CI16.BI'TY "BOEHMEX"
umM. 1. ®. Ycrunosa, 2021 (5)

H. I". Bytkapesa, M. O. JleGezes, A. C.
[TaBnoB. . PemeHue 3a/jau Ha4aaIbHOTO

YPOBH4 I10 COTIDOTHUBJ/IEHUIO MaTepurasioB:

CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2015 (4)

H. T ByTtkapesa, M. O. Jlebenes, A. C.
[TaBnioB. . PellieHue 3a7jau cpejHe
CIIO)KHOCTH TI0 COTIPOTUBJIEHUIO
marepuasnos: CI16.BI'TY "BOEHMEX"
uM. 1. ®. YctuHoga, 2016 (1)

14

Wrtoro no pa3geny 5

14

Pa3pen 6. Teopernueckue 0CHOBBI pacyeTa yIpyrux CHCTeM.

PI'P 2. [TogroToBka k I'O. OrnipesieneHue repemelieHn
crioco6om Mopa. I'py30Bast ¥ eAMHUYHAsE CUCTEMBI.
Nurerpansl Mopa, UX UHTErpUpOBaHUe

B. A. CanHukos. . ConpoTusieHue
marepuasnos: CI16.BI'TY "BOEHMEX"
um. [. ®. YctuHora, 2021 (6)

H. T. Bytkapesa, M. O. Jle6ezes, A. C.
[TaBsnoB. . PelieHue 3a/jau cpeHei
CJIO’KHOCTH 110 COIIPOTUBJ/IEHUIO
Marepuanos: CI16.BI'TY "BOEHMEX"
uMm. [I. ®. YctunHosa, 2016 (1)

H. I. Bytkapea, M. O. Jlebenes, A. C.
[TaBnoB. . Pemmenue 3a/jau Ha4aaIbHOTO

YPOBHSI 110 CONPOTUB/IEHUIO MaTepUasloB:

CII6.BI'TY "BOEHMEX" um. [I. ®.
YctunoBa, 2015 (4)

14

Wroro o pa3geny 6

14

Pa3]18J'l 7. PaCKmene CTaTHYeCKOH Heomnpeae/IMmmMoCTH MeTOA0M CHJL.

PI'P 3a. ITogroroeka k I'O. IIpremsl cocTaBieHust
CTaTUYeCcKH orpesie/TMMON SKBUBa/IeHTHOW pacueTHOM
cxeMmsl. [TocnenoBaTe/IbHOCTD pellleHus 3a/au.

E. I Makapos. . ConpoTuB/ieHHe
marepuasnos: CI16.BI'TY "BOEHMEX"
umM. [1. ®. Ycrunosa, 2020 (3,4)

B. A. Cannuxkos. . ConpoTusieHve
Martepuasio: CI16.BT'TY "BOEHMEX"
nM. 1. @. YcturHosa, 2021 (7-8)

H. T ByTtkapesa, M. O. Jlebeznes, A. C.
[NaBnioB. . PellieHue 3a7au cpejHe
CIIO)KHOCTH M0 COTIPOTUBJIEHUIO
marepuasnos: CI16.BI'TY "BOEHMEX"
um. [. ®. YcruHora, 2016 (2)

14

Wrtoro no pasgeny 7

14

Pa3gen 8. YcroitunBoctb. OcHOBHBIE TOHATHA. IIPOAOIBHBIN H3rH0 CTEPKHS.

PT'P 36. IToaroroeka k I'O. PerieHue 3aau Ha IOTEPIO
YCTOMUMBO—CTH M0 opmysam Diiiepa, SICUHCKOTO U
METOZIOM peJyKLIUH.

14

E. I. Makapos. . ConpoTus/ieHue
marepuasnos: CI16.BI'TY "BOEHMEX"
um. [. ®. Ycrunora, 2020 (4)

B. A. CanHukoB. . ConpoTuBieHue
marepuasnos: CI16.BI'TY "BOEHMEX"
uM. [1. ®. YctuHoga, 2021 (8)

H. T. Bytkapesa, M. O. Jle6ezes, A. C.
[TaBnoB. . PellieHue 3a7iau cpefiHeit
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marepuasnos: CI16.BI'TY "BOEHMEX"

CJIO>)KHOCTH 110 COIMMPOTHUBJ/IEHHUIO

um. [. ®. YcruHora, 2016 (3)

WToro o pa3geny 8

14

Pazpen 9. Tema 9. Koste6aHus KOHCTPYKI[UH, Pe30HAHC, KO3()uimeHT AHHAMUYHOCTH. VIH)KeHepHast

MeTOUKa pacyeTa KOHCTPYKIUH Ha JUHAMUYEeCKHe BO3/IeHCTBUA.

PI'P 3B. [Togroroeka k I'O. OmpesieneHre cOOCTBEHHBIX
YaCTOT KojiebaHui OZIHO U IBYXCTEIeHHBIX 3aau.

E. I. Makapos. . ConpoTuBieHne

marepuasnos: CI16.BI'TY "BOEHMEX"

um. [. ®. Ycrunora, 2020 (5)

H. T Bytkapesa, M. O. Jle6ezes, A. C.

YnapHoe HarpyxeHue. KoagduiipeHT [uHaMUYHOCTH TaB0B. . Pemmterye 3a1au cpeedi 15
TIpY HEYTIPYTOM COYZ[apeHUH U TIPH BLIHYKAE€HHBIX CTIOXKHOCTH 110 CONPOTHBCHHIO
KoneGaHmsx. marepuanos: CI16.5['TY "BOEHMEX"
uM. [1. @. YctuHoBa, 2016 (3,4)
Wroro no pa3geny 9 15
15 23599



IIpunoxenue 3
K paboueii mporpaMMe JUCIHILTHHBI
COIIPOTUB/IEHUE MATEPHAJIOB

®OH/I ODEHOYHbBIX CPEICTB

@DOH/| OIIeHOUYHBIX CPE/ICTB, [TO3BOJISIOLINE OIEHUTDb Pe3y/IbTaThl 00yUYeHHs 110 JaHHOH JUCLIMIIMHE, BK/IFOUAlOT B
cebs:

e JuarHoctuueckas pabora

e BOIpOCHI K AuddepeHI[IPOBaHHOMY 3aueTy;
¢ pacuetHo-rpaduueckasi pabora;

* TecT;

¢ jaboparopHas pabora;

e oruert 110 JIP;

e BOIPOCHI K 3K3aMeHY;

e muddepeHIIMPOBAHHBIN 3aUeT;

* 9JK3aMeH.

Kpurepuu oneHuBaHus

JuarHocruyeckasi pabora
IuarHocTtrueckas pabota npoBoauTcs B opme Tecta B SM1OC Moodle:

e TIpY MPaBU/LHOM OTBeTe MeHee ueM Ha 60% BOMPOCOB - He aTTecCTaLus;
* TIpM NpaBUIBHOM OTBeTe Ha 60% BOMpoCOB U OoJlee - aTTecTarysl.

Bonpocs! k guddepenurpoBanHoMy 3aueTy
Boripoce! k auddepeniipoBanHomy 3adety a0 20 pasmeitiiedsl B OM1IOC Moodle

PacueTHo-rpaduueckasi pabora

PaboTa npe/icTaB/sieTcs B [1eUaTHOM Buze B hopMare, MpeAyCMOTPEHHOM 111abI0HOM OTueTa JlabopaTopHOi
pabotel v yactu PI'P. 3amura otyeta poxXoguT B hopMe OK/IaZia CTy/IeHTa 0 BLIMOIHEHHOH paboTe U OTBETOB
Ha BOIIPOCHI IIpero/aBare/isi.
B cnyuae eciiv ohopmieHre oTueTa U NOBeZleHHe CTyAeHTa BO BpeMsl 3alllUThl COOTBETCTBYIOT YKa3aHHbIM
TpeOOBaHUSIM, CTYIEHT TOTyYaeT MaKCUMabHOe KoynuecTBO OaioB. OCHOBAaHUSIMU /ISl CHYDKEHUST KOJTMYeCTBa
0anioB B uara3oHe oT 5 70 3 SIBSIOTCS: * HeOpeXKHOe BBITIOTHEHNE, * HU3K0e KaueCcTBO IpaduyecKkoro Mareprasa
(HeBepHBIH BLIOOP MaciITaba YepTeXkel, OTCYTCTBHe YKa3aHUs eAVHUL] U3MepeHus Ha rpadukax), OTU4eT He MOXKeT
OBLITH TIPUHAT U TIOJJIEXUT OPabOTKe B CTydae:
* OTCYTCTBUsI HeOOXOTUMBIX pa3fiesioB, * OTCYTCTBHs HeOOXOAUMOro rpauueckoro MaTepuasa, * HeKOPpeKTHOU
006paboTKY pe3y/ibTaToOB PacueToB.

Tect

TecroBslie Boripockl (0 10 B cemectpe) npuBogsaTcst B DMMOC Moodle, a Takxe cofepxarbcsi B YMK.
O1ieHHBaIOTCS1 COBOKYITHOCTBIO MPAaBU/IbHBIX OTBETOB B aBTOMAaTHUyeCKOM Pe)KuMe. Yuallldicsi UMeeT MpaBo Ha
KOPPEKTHUPOBKY OLIEHKH OUHO.

JlaGoparopHas pabora

JlaboparopHbie paboThI B KOJTMYECTBE [0 7 3aIIO/THSIOTCSI B PYKOIIMCHOM BHZie, B hopMare,
TMpelyCMOTPEHHOM II1a0JIOHOM OTYeTa I10 jlabopaTopHoii pabore, puBeseHHOM B Y MK AUCIUITIIMHEL 1 B
MeTOMYeCKUX yKa3aHusx K JI.P. OTueT fo/mKeH coepykarb:
+ CBogHBIe TabMUIIBI C pe3y/bTaTaMUu U3MePEeHUM 1 HeoOX0NMbIe TPaduKy;
* PacueT MCKOMBIX BE/IMUMH U WX MTOTPEIIHOCTEH;
» OKOHUaTe/TbHBIN pe3y/IbTaT C YUeTOM OL[eHKU TIOTPELTHOCTelH U3MepeHUH ¥ BEIYMCIEHUM;
* AHa/mu3 MoJTyYeHHBIX Pe3y/IbTaToB U UX CPABHEHHE C TEOPEeTHUECKUMU WK TabIUUHBIMY;
* [TucbMeHHbIE OTBETHI Ha BCE KOHTPOJIbHBIE BOMTPOCHI (CIIMCOK BOTIPOCOB MIPUBOAUTCS B METOAUYECKUX YKa3aHUSX K
KXo JlabopatopHoii pabore).

Oruert no JIP

OrTuet 110 1aGopaTopHOM paboTe MPUHUMAETCS C OL[eHKOW "OTIMUHO" TIPY OTCYTCTBUU 3aMeUYaHHH K
TIOSICHATE/TEHOM 3armucKe U 2-X TIPAaBWIBHBIX OTBETaX Ha 2 BOIMPOCA IO TeMe J1abopaTopHOTo 3a/JaHusl.
Ortuet mo y1labopaTopHoii paboTe MPUHUMAETCS C OIIEHKOH "XOPOILO" MPpY OTCYTCTBUM 3aMeYaHHH K TIOSICHUTETbHOM
3amucKe U 1-M MpaBUILHOM OTBETe Ha 2 BOIpPOCa I0 TeMe JIabopaTopPHOTO 3a/IaHusl.
OrueT o 1abopaTopHO¥i paboTe IPUHUMAETCS C OLIEHKOH "y0B/IeTBOPUTE/ILHO" TIPH OTCYTCTBUM 3aMedaHUi K

TIOSICHUTE/TLHOM 3arucke U 1-M MpaBW/IbHOM OTBETE Ha 3 BOTIpOCa I10 TeMe naﬁopaTopﬂoro 3aJaHHs.

Bonpocs! K 3K3aMeHy
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KomuecTBo BoripocoB 710 30 pa3merttiensl B DM1IOC Moodle.

JuddepennupoBaHHbIil 3a4eT

KonruectBo BompocoB - 5. O1jeHKY «OT/IMYHO» TI0/Ty4YaeT CTYZeHT, T0Ka3aBIInii, XOPOIIHe WA OT/INUHbIe
3HAHWS BO BpPeMsi yueObl B CeMeCTpe U TIOKa3aBIIUi Ha SK3aMeHe I7Ty00KHe 3HaHWS 110 OCHOBHEBIM pa3ZiesiaM Kypca u
B/la/ileHUe MeTolaMU pellieHus 3a/jau CpefiHel CJIOKHOCTH.
O1eHKY «XOpOIIIO» TIO/TyYaeT CTY/eHT, TOKa3aBIIIHii, XOPOIIIHe WX OT/INYHBIE 3HAHUS BO BPeMsi yUeObl B TeueHHe
ceMecTpa ¥ TIOKa3aBIIHK Ha PK3aMeHe ITyOOKHUe 3HaHWS 110 OCHOBHBIM pa3/iesiaM Kypca U BiaJieHre MeToJaMu
pelLleHUs 3/ieMeHTapHbIX 3aJay.
O1eHKY «yHOB/IeTBOPUTEIBHO» T0JyYaeT CTYAEHT, TIOKa3aBIIMi Ha 9K3aMeHe 3HaHUs TI0 OCHOBHBIM pazjesiaM
KypcCa, Ha 9K3aMeHe MOo/TyueH OIIMOOYHBIN pe3y/ibTaT pellleHus 3ajaun, HO CoOJTH0JaeTCs IOrnyecKast LIeToukKa
JeCTBUIA.

JK3aMeH

Teky1ijee 3/1eKTPOHHOE TeCTUPOBAHKE UMEETCS B BUie 25 TeCTOBBIX 33/jay C UeTHIPhMsI OTBETAMH Ha
Kaxayo. Heo0xoauMo MpaBU/IbHO PEIIUTh 33/1auy U M0Ka3aTh BepHbBIH 0TBeT. BO3MOXKeH ayTUTOPHBIH OTpOC.
OLIeHKY «OT/IMYHO» TOyYaeT CTYAEHT, TTOKa3aBIINK, XOPOIlHe WK OT/IMYHbLIE 3HAHUS BO BpeMsl yuebbl B ceMecTpe
U MMOKAa3aBIIIMI Ha 3K3aMeHe TTyOoKue 3HaHUs 10 OCHOBHBIM pasfiesiaM Kypca U B/IafieHle MeTOAaMH pellleHus 3a1au
cpefHel CJI0XKHOCTH.
OLIeHKy «XOpOILIO» TIOJTyYaeT CTY/eHT, MOKa3aBLINi, XOPOLIYe WX OT/INUHbIe 3HaHUS BO BpeMsi yueObl B TeueHHe
ceMecTpa ¥ TI0Ka3aBIINK Ha 3K3aMeHe Iy00KUe 3HaHWs 110 OCHOBHBIM PasjiesiaM Kypca U BjiaJileHle MeTOJaMu
pellleHus /1eMeHTapHbIX 3a/au.
OLIeHKY «y/IOB/IETBOPUTE/ILHO» MO/TyUaeT CTYAEHT, MPU YC/IOBUU YCIEIIHOTO TPOXOXK/EHHUS TEKYIIEro KOHTPOJIS
yCITEBaEMOCTH B (POpPMe IMarHOCTHUECKOH pabOThl B COOTBETCTBUM C rpadukoM pasziena 4. OLeHKY
«HEeY/IOB/IETBOPUTE/ILHO» T0/TyUaeT CTY/AEHT, MOKA3aBIIMI He[0OCTATOUHbIM YPOBEHb 3HAHUM U YMEHUI TIPY PeILIeHUH
3ajiau B paMKax yuebHoro Marepuasa. [Ipy oTBeTax Ha JAOMOMHUTE/IEHBIE BOTIPOCH IOy CTH/I MHOTO HEBEPHBIX
OTBETOB.

17
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Pa3zgen 1. OcHoBHBIE
MOHATHSA O IPOYHOCTH,
JKeCTKOCTH U PacuetHo-Trpaduueckas
YCTOHYHMBOCTH pabora,

2 3 |3;emeHTOB 18 8 3 3 2 10 10 Bomnpocs! k
KOHCTPYKI{HIA. IuddepeHPOBAHHOMY
Beejenue B 3aueTy
CONpOTHB/IEHUE
MaTepuasoB.

Tecr,
Pazgen 2. JlaboparopHas paboTa,

2 3 |MexaHuueckue 20 10 4 3 3 10 10 Bormpocs! K
CBOMCTBa MaTepHasioB. I bepeHIIMPOBaHHOMY

3aueTy
Paspen 3. Ananu3 PacueTtHo-rpacuueckas
HaIpsDKeHHOT0 ¥ pabora,

2 3 ;[e(l)opanonaHHorou 27 1 3 4 4 10 10 Ortuer 1o JIP,
COCTOSIHUSA CTepIKHel Bornpocki K
Ha OCHOBE T'UII0Te3bI nuddepeHPOBAHHOMY
IUVIOCKUX CeUeHMil. 3aueTy
Pazgen 4. IlonsaTus o Tecr,

’ 3 |TeH30pax HanpsvKemWwH | ,, | | 4 3 4 13 10 JlaboparopHast pabora,
u aedopManuii. PacueTHo-Tpaduueckas
I'naBHbIe HanpsDKeHHA. pabora
Pa3pen 5. Teopun - (l)eBg:ngZ:;HHOM

2 3 |mpouHoctH. CioKHOE 25 11 3 4 4 14 10 A p 3;‘{6% y
CONPOTHBJIEHHE. Oruer o JIP

Bcero 3a 3 cemecTp 108 | 51 17 17 17 57 50
g:znizy?t.{ecxne PacueTHo-rpaduueckas

2 4 P 26 | 12 4 4 4 14 12 pabora,

OCHOBBI pacueTa

Bormpoce! K 3K3aMeHy
YHOPYTUX CHCTEM.
Paspen 7. PackpeITHe PacueTHO-rpaduueckas

’ 4 |CTaTHuecKow 2% | 12 4 4 4 14 12 pabora,
HeoImpe/e/IMMOCTH Tecr,
MEeTOJO0M CHJI. JIabopaTopHast paboTta
Pazpen 8. PacueTHo-Tpaduueckas
YcToluuBOCTb. pabora,

2 4 |OcCHOBHbIE IOHATHSA. 28 14 4 5 5 14 12 Bomnpock! K 3K3aMeRy,
TIpojoIbHBIN U3ruo Tecr,

CTepIKHA.

Ortuert 110 JIP
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Pa3gen 9. Tema 9.
Konedanus
KOHCTPYKIHH,
pe30HaHC,
Ko3(ppurpeHT

4 |fMHAMUYHOCTH.
WnxenepHast
MeTO/MKa pacuera
KOHCTPYKI{MH Ha
JUHAMHYeCKHe
BO3/IefCTBYSI.

28

13

15

14

Boripocs! K 3K3aMeny,
Oruyer 1o JIP

Bcero 3a 4 cemecTp

108

51

17

17

17

57

50

Bcero no gucuunvHe

216

102

34

34

34

114

100

19
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OIIK-1

Kpurepuu oneHnnBanus

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Bonpocbl omkpbimozo muna:
Hawubonbimee HanpsbkeHMe, 10 KOTOPOTO BBITIONHSIETCS 3aKOH ['yKa, Ha3bIBaeTcs

1. HanpshKeHUEM IIpU pas3pblBe
2. mpefesioM MPOYHOCTH
3. mpeJiesioM TeKy4eCTH

4. rpe/ie/IoM IPOIOPLMOHAILHOCTH
YT0 03HauaeT MareMaTHueCckoe BhipakeHre Omax < [6]

1. yciioBUe XECTKOCTU
2. 3akoH I'yka
3. yCI0BUE IPOYHOCTH

4. K03(hdULMEeHT 3araca MPOYHOCTH YC/IOBHE IPOUYHOCTU
B Kakyx TOUKax KOJIbLIEBOTO CEUEHHUsT BO3HUKAIOT HaKOO/IbIIINE KACATEe/TbHbIE HATIPSHKEHUS
TIpY KpPyYeHUH

1. BO BCex TOUKax CeUeHUsI
2. B LIEHTpe CeueHust
3. B TOUKaX BHEIITHEH MTOBEPXHOCTH

4. B TOUKaX BHYTPEHHEH [IOBEPXHOCTH
ITo Kakoit (hopMyJsie BEIUMC/ISIOTCS MAKCUMAJTbHBIE KaCaTe/TbHbIe HAMTPSHKEHMUS TIPU T1710CKOM
usruode

1.6=M/J

2.6=M/W

3. 6 = Q*S orc/ (J*b)

4.6=Q/F

ITo kakoii hopMysie BEIYHCISIOTCS MAKCUMaIbHbIE HOPMaIbHbIE HATPSDKEHUS TIPH TI0CKOM
u3rube

1.6=M/J

2.6=M/W

3. 6 = Q*S orc/ (J*b)

4.6=Q/F

Kak 3anuchIBaeTCs yC/I0BHe TIPOUHOCTH MPU KPYUYeHUH
1. tmax =Mk max/JKk <[ 1]

2. tmax =Mk max /WK <[ 1]
3.Mk+L/(G-Jk)<[9g]

4. Tt min =Mk max / (G *Jk) < [O]
JIuHeliHast TOCTaHOBKA 3a/laud COTIPOTHB/IEHHS MAaTePUAJIOB MO/Pa3yMeBaer. . .

1. pusnuecKyro TUHENUHOCTb

2. TeOMeTpUUEeCKYH0 TMHEMHOCTD
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Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Ne 4
Ne 5

Ne 6

Ne 7
Ne 8
Ne 9
Ne 10

3. MNPUHLMAII CyT1eprio3uumn

4. BCe BBILIENIEPEUHC/IEHHOE
BHyTpeHHsIs TOTeHIMa/IbHasi SHeprUs TIPU yNpyro-IiacTiyeckoM ZepopMrUpOBaHUU
CKJ/1a/IbIBA€TCS U3 SHEPrUH. . ...

1. u3menenust o6bema u Gopmel
2. IOTeHIWa/IbHOM U AUCCUTIATHBHOM
3. KUHEeTHUYeCKOM U IUCCUTIaTUBHOM

4. HUYero U3 rMepeyrcieHHOro BhILlie
ITpyuHIMI HeM3MEHHOCTU Haua/lbHbIX pa3MepoB MpeJIIo/araeT, uTo

1. nepemMerjeHus ceueHUi CTEePXXHA MaJibl 10 CPABHEHHWIO C €r0 Ha4d/IbHbIMH pa3MepaMun

2. BAaJM OT TOUKU MPWIOXKEeHHs1 HAarpy3KHy pacripefiesieHre HarpspKeHUM He 3aBUCUT OT BUJa
Harpysku

3. IIJI0CKUe ToTiepeyHbie CeueHusl CTePyKHSI 0CTAIOTCs TTocuie JehopMariii II0CKUMU 1
NepreHAVKY/ISIPHBIMU €r0 0CU

4. B MeCTax MPUIOKEHHs BHEIITHUX HAarpy30K BHYTPEHHUE CUJIBI B CTEPKHE U3MEHSIOTCS
CKaukoobpa3Ho
B Kakux eJUHUI[AX U3MEPSIETCS MEXaHUUECKOe HarpsiKeHHe

1. B MeTpax
2. 6e3pa3mepHoe
3.8H/m2

4.8 H
Bonpocbl 3akpbimo2o muna:
[TpouHOCTBIO TeJIa 3TO CIIOCOOHOCTH Te/Ia WM KOHCTPYKIUU

JeHCTBUIO BHEIIIHUX Harpy3o0kK 0e3 paspylieHus
I'mrioTe3a CIIOMIHOCTH MaTeprasa MpezosaraeT, YTo MaTeprat
3arosHseT 00BEM Tesla

TuroTe3a U30TPOIHOCTH MaTpHasia MpeAIoaraeT, UTo CBOMCTBAa MaTepuasa BO BCeX
O/IHAKOBbI
XpyNKUMH Ha3bIBAIOTCS MaTepHaJbl, 00/1aarorume TJIaCTUYHOCTBIO

I'unoTesa MI0CKUX ceueHUH TpeArio/iaraeT, UTO CeUeHUsl CTePXKHS IIPU
OCTa0TCsl TVIOCKUMHU U TIepIeH/IVKY/ISIPHbIMU €0 0CU
OTHollIeHre MPOAOILHOM CHJIBI K TI/IOIIA/IU TTOTIePEeYHOT0 CeyeHus 3TO

HarpsKeHHe TTPYU 0CeBOM PaCTSDKEHUN
OTHolleHre W3MeHeHUsI JJIMHbI K UCXOJHOM 3T0 Jedopmariys
MeTon TIPUMEHSIeTCSI /IS OTIpe/ie/ieHrs] BHYTPEHHUX CUJT Ha yUacTKaX CTEPIKHS
3akoH ['yka oTpakaeT TMHENHYI0 3aBUCUMOCTh OT HanpsDKeHUs
Mopnynb CBSI3aH C YIVIOM HaK/I0HA y4YacTKa YTIPYTOCTH Ha [UarpaMme KpyueHuUst
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